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ABSTRACT 
A clinical trial was constructed with thirty subjects of Japanese 
descent to compare patient preference and clinical performance to 
three hydrogel lenses of different base curves (8.4, 8.7, 9.0). The 
subjects were divided into two groups based on the measured 
curvature of their flattest meridian. Those with the flatter corneal 
curvatures were fit with a 9.0 lens on one eye and a 8.7 on the other. 
Those with steeper corneal curvatures were fit with a 8.7 lens on one 
eye and a 804 on the other. Each subject wore the lenses for one 
week. At the end of the week, fitting was assessed and a 
questionnaire was filled out by the subjects. The results from our 
study show that a hydrogel lens of a steeper base curve resulted in a 
better fit for our Japanese subjects. This data may be used to assist 
contact lens fitting in the Japanese population. 
Key Words: shape factor, hydrogel lens, soft contact lens, Japanese 
eye. 
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INTRODUCTION 
There are an estimated five million contact lens wearers in 
Japan making it the second largest market in the world behind the 
U .·s .1 Thus, it is an advantage to recognize the anatomical differences 
between Japanese eyes and Caucasian eyes which may affect 
diagnostic contact lens fitting in this large population. The traditional 
tendencies in which hydrogel lenses fit may be affected by these 
anatomical differences. 
Many studies have been done documenting that anatomical 
differences between Caucasians and Asian eyes do exist. In a study 
done in 1990 by Carly Lam and Donald Loran, the anterior segment 
parameters of 65 male Caucasian subjects and 65 male Chinese 
subjects were compared. The results of the study revealed that the 
central corneal curvature was steeper with a lower rate of peripheral 
flattening along the horizontal meridian in the Chinese eye. 
Secondly, they found that the horizontal and vertical aperture sizes 
were about 1.0 mm smaller in the Chinese eyes. Finally, they found 
the horizontal visual iris diameter to be less in the Chinese eye.2 
Another study was conducted that same year by Matsuda, 
Woldoroff, Kame, and Hayashida comparing corneal curvature and 
horizontal visual iris diameter (HVID) of Caucasian and Asian eyes. 
Their Asian subjects consisted of a random selection of both Japanese 
and Chinese eyes. In contrast to the Lam and Loran study, they 
found no difference in the central corneal curvature between subject 
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groups. However, they did concur with Lam and Loran in that the 
horizontal visual iris diameter was greater in the Caucasian eye.2,3 · 
Other anatomical differences between Japanese and Caucasian 
eyes include: epicanthal folds in adults, narrower palpebral fissures, 
and a greater change toward against-the-rule astigmatism with age.3 
We decided to conduct a study with exclusively Japanese 
subjects. We chose to go further than measuring the anterior 
anatomical parameters in order to draw a theoretical conclusion for 
an appropriate contact lens fit, and proceeded to assess actual fits of 
contact lenses upon the Japanese eye. 
The primary purpose of this study was to compare the fitting 
relationship and characteristics of a low water content hydrogel lens 
in a three base curve system of 8.4, 8.7, and 9.0 on Japanese eyes. In 
measunng both apical K and Shape Factor using a Humphrey Auto-
Keratometer, we sought to determine if the anatomical differences of 
Japanese eyes affect the optimal fit of a hydrogel lens. With the 
information gathered, we attempted to provide contributory factors 
to be considered by contact lens practitioners in choosing an 
appropriate lens for the Japanese population. 
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MATERIALS & METHODS 
SUBJECTS 
Thirty subjects of Japanese descent, nineteen females and 
eleven males, with ages ranging from 18 to 34 years participated in · 
the study. Eligible subjects met the criteria of having best corrected 
visual acuities of 20/25 or better in each eye, spherical refractive 
error approximately equal between the two eyes, refractive 
astigmatism less than or equal to .75D, and were either non contact 
lens wearers, previous soft lens wearers, or RGP wearers who 
discontinued RGP lens wear for at least one week prior to the 
experiment. All subjects were also have been free of ocular or 
systemic disease which would contraindicate contact lens wear. A 
written informed consent was obtained from each subject prior to 
the study. 
LENSES 
Bausch and Lomb Medalist lenses were the planned 
replacement hydrogel lenses used m this study. These lenses are 
made of polymacon have 38% water content and a Dk value (oxygen 
permeability) of 8.4. Three equivalent base curve radii of 9.0, 8.7 
and 8.4 were used, with a diameter of 14.0mm and nominal center 
thickness of 0.035 mm. These lenses have spin cast front and lathe 
cut back surfaces. 
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STUDY DESIGN 
The lenses were worn in the paus shown in Table 1. Each lens 
pau was assigned based on central keratometry readings taken with 
the Humphrey Auto keratometer and then randomly assigned to 
either the right or left eye. Group 1 had a mean Kflat of 44.32 with a 
range of 43.12 - 45.37D. Group 2 had a mean Kflat of 42.14 with a 
range of 39.75 - 43.00D. This design was an intentional bias based on 
keratometric readings due to an inability to fit a too flat base curve 
on a steep cornea. The lenses were worn on a daily wear mode for · 
one week. All baseline data taken at the beginning of the week and 
measurements at the conclusion of the week were taken by the same 
observer. 
TABLE 1: LENS PAIRS WORN DURING THE STUDY 
PAIR 1st eye 2nd eye 
Grou~ 1 8.7 8.4 
Grou 2 8.7 9.0 
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TEST PROCEDURES: 
Baseline Data 
Central keratometry and shape factor readings were taken with 
the Humphrey Auto Keratometer. Shape factor is the rate at which 
the cornea becoomes more elliptical and develops a defined apex.4 
Shape factors near zero are found for corneas that are spherical in 
cross section. Mire index which represents the correlation between 
the actual measurements and the model eye programmed into the 
Auto Keratometer needed to be 70% or greater. This was an 
objective, consistant method of quantifying corneal distortion.4 
Lens Fitting Characteristics 
The assigned paH of lenses with sphere powers determined by 
the best corrected refraction and contact lens over refraction were 
dispensed to each of the subjects at the beginning of the week. The 
fit which ideally should have included adequate limbal coverage, 
movement, centration, and an over refraction were assessed by the 
observer on most of the subjects . This ideal fit was not a possibility 
on a few of the subjects that were fit with the flatter base curves m 
Group 2. However, because of our limited subject amount, the 
observers were more liberal in their contact lens fits. 
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The subjects were then instructed to use the ReNu care system. 
They were instructed to clean, rinse, and disinfect their lenses each 
night. They were informed that the lenses are intended for frequent 
replacement and that a 1 month replacement schedule is ideal. 
However, one may be able to extend that interval to 3 months if the 
enzymatic cleaning step is added. The subjects were also required to 
sign a release (See Appendix 1) that they understood the care 
regimen. The patients were told that the maximum wearing time 
was 12-15 hours per day. 
At the one week follow-up, a questionnaire was completed by 
the subjects. They were to rate both lenses on a five point scale for 
clarity, comfort, stability of vision, ease of insertion and removal, 
ease of determining whether the lens is inside out, and overall 
handling. Lens satisfaction was asked in an open ended question. 
(See Appendix 2). Overall patient preference was determined by the 
lens which received the greatest point score in the questionnaire. 
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Fit was assessed without the practitioner being aware of what 
lens was being worn on each eye. The clinical physiological fitting 
assessment of limbal coverage (LL), centering (C), minimum overlap 
of one millimeter (1) and lens movement of one millimeter (1). was 
used as our optimal fit. Mandel supports this fitting criteria by 
writing "If a lens 1s relatively thin with only a slight peripheral 
curve, a lens that IS approximately 1 mm larger than the cornea will 
generally remain well centered." He also stated that a well fitted 
lathe-cut lens of regular thickness and large diameter will center 
well on the cornea and lag about 1 mm following a blink as measured 
through a biomicroscope.5 Thereby, the clinical LL-C-1-1 
physiological fitting assessment was used as the optimal fit. Mandel 
also found that if a lens is to decenter, it usually takes a temporal 
superior course. 5 
Scales 
The fit was analyzed by three methods. The first was a direct 
fit comparison between the two lenses rated by overall practitioner 
preference as the best fit for the patient using the LL-C-1-1 grading 
system. 
The second was a fit acceptability rating of either optimal, 
acceptable, poor, unacceptable. See Table 2. 
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TABLE 2: FIT ACCEPT ABILITY 
LIMBAL CENTERING MINIMUM MOVEMENT 
COVERAGE OVERLAP 
OPTIMAL LL centered =/. 1.0 mm 1.0-1.5 mm 
ACCEPTABLE LL slightly off- 0.5<1.0 mm 0.25<1.0, 
centered 1.5-2.0 mm 
POOR noLL grossly off- <0.5mm </=0.25mm, 
centered >2.0 mm 
UNACCEPTABLE noLL grossly off- no overlap lens falls with 
centered blink 
The third was a 4-point fit rating (See Table 3). One point IS 
achieved for limbal coverage, one for centration, one for 1 mm 
minimum coverage, and one for 1 mm movement. A LL-C-1-1 fit 
achieved a score of 4. Less points are achieved for no limbal 
coverage, lens decentering, minimal overlap less than 1 mm, and 
primary gaze movement greater than or less than 1 mm. Superior 
and temporal moving lenses are given a greater point for that 
variable than a inferior nasal lens since that is the expected 
displacement. A (LL-T-0.5-0.75) fit would achieve a point score of 
3.50 
According to Table 3, a (LL-I,T -0.50-0.75) fit would achieve a 
point score of 3.25. The lower score is due to the deviation inferiorly 
which may indicate a flatter fit. 
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TABLE 3: FIT RATING VS ACCEPTABILITY: 
CONDITION POINTS ACHIEVED 
- -----------------------------------------------------
LIMBAL COVERAGE 
LL 1 
noLL 0 
CENTRATION 
centered 1 
temporal (T)/superior(S) 0 . 7 5 
inferior(I)/nas al(N) 0. 50 
MINIMUM OVERLAP 
=/> 1.0 mm 1.0 
0.75-<1.0 mm 0.75 
0.50-<0.75 0.50 
<0.5 mm 0.25 
PRIMARY GAZE MOVEMENT 
>0.75-<1.25 mm 1 
>0.5-0.75 mm. 1.25<1.50 mm 0.75 
>0.25-0.5 mm, 1.50<1.75 mm 0.50 
</=0.25 mm, >/=1.75 mm 0 .25 
DATA ANALYSIS: 
Fit ratings and subjective responses were analyzed usmg the 
Kruskal Wallis multivariate analysis for nonparametric data. A 
single group Chi-Square analysis (observed versus expected) was 
done on forced choice comparisons. It was assumed that each lens 
had an equal chance of being selected. An alpha level of .05% was 
used for determining statistical significance. 
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RESULTS: 
Baseline Data: 
A total of 30 subjects completed all phases of data collection. 
Table 1 summarizes the subject data. 
TABLE 4: SUBJECT DETAILS 
TOTAL STEEP FLAT 
FEMALES 1 9 1 1 8 
MALES 1 1 6 5 
8.4 BC 8.7 BC 9.0 BC 
Flat K reading 44.32 + 0.78 D 43.36 + 1.44 D 42.17 + 0.84 D 
42.75 -45.25 D 39.75- -45.25 D 40.75-43.63 D 
Steep K reading 45.46 + 0.98 D 44.37 + 1.66 D 43.10 + 1.09 D 
43.62 0 - 47.37 D 40.50 - 47.50 D 41.00 - 44.50 
Shape Factor 0.175 + 0.094 0.176 + 0.093 0.202 + 0.115 
0.02 - 0.32 0.02 -0.34 .07 - 0.42 
Using the Kruskal-Wallis analysis, we found no significant 
difference between base curve comparisons for the individual 
questionnaire responses: comfort, clarity, stability of v1s10n, ease of 
insertion and removal, ease of determining whether the lens is inside 
out, overall handling, and overall satisfaction. There was no 
significant difference seen in overall patient preference, nor did we 
find any correlation with shape factor (See Table 5). However, based 
on each group divided by keratometry readings, there were 
significant differences between lens performance in fit rating, fit 
acceptability, and practitioner preference (See Table 5). 
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These individual aspects along with overall patient preference were 
then analyzed with a within group chi-square analysis for forced 
choice comparisons. These results are shown on Table 6 and on 
Figures 1-4. 
TABLE 5: KRUSKAL-WALLIS ANALYSIS OF VARIANCE 
VARIABLE p value MEAN 
RANK 
8.4 8.7 
Comfort .4187 NS 3 2.5 8 8 31.3 
Clarity .7815 NS 31.029 31.383 
Stability of Vision .9153 NS 28.706 31.000 
Ease of Insertion .7413 NS 33.059 30.117 
Ease of Removal .5343 NS 32.676 30.500 
Determining Inside out .4216 NS 33.147 30.300 
Overall Handling .9592 NS 30.941 30.817 
Overall Satisfaction .6953 NS 30.941 31.333 
Shape factor .6809 NS 29.912 29.983 
Patient Preference .7681 NS 28.147 31.833 
Practitioner . 0 2 0 0 24.206 3 0. 23 3 
Preference 
Fit Rating . 0 0 2 2 37.441 30.917 
Fit Acceptability . 0 2 2 2 24.618 30.267 
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9.0 
25.923 
27.769 
31.692 
28.038 
27.654 
27.500 
29.192 
28.000 
32.462 
30.500 
39.346 
20.462 
38.731 
TABLE 6: WITHIN GROUP COMPARISONS (Chi Square Analysis) 
YARIABLE COMPARISONS 
I. PATIENT PREFERENCE 
A. STEEP VS. MEDIUM 
B. FLAT VS. MEDIUM 
II. PRACTITIONER PREFERENCE 
A. STEEP VS. MEDIUM 
B. MEDIUM VS. FLAT 
III. FIT RATING 
A. STEEP VS. MEDIUM 
B. MEDIUM VS. FLAT 
IV. FIT ACCEPT ABILITY 
A. STEEP VS MEDIUM 
B. MEDIUM VS FLAT 
P VALUE 
0.0339 
0. 7237 
.0412 
.0253 
0.0082 
0.000 1 
0.0339 
0.0588 
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STATISTICAL . SIGNIFICANCE 
Statistically significant. The 
steeper base curve was the more 
desirable lens for the patient. 
Not significant. Patients showed no 
preference when choosing between a 
flat and medium base curve lens. 
Statistically significant. The over-
all objective fit assessment revealed 
that the steeper base curve (8.4) 
was preferred over the medium base 
curve. 
Statistically significant The 
medium base curve (8.7) was 
preferred over the flat base curve 
(9.0). 
Statistically significant. Using a 
point system, the 8.4 base curve 
achieved a higher rating over the 8. 7 
base curve. 
Statistically significant Using a 
point system, it was found that 
the 8.7 base curve achieve more 
points than the 9.0 base curve. 
Statistically significant. The 8.4 
base curve achieved an 
acceptabi lity rating higher than the 
8.7 base curve. 
Not significant. The 8.7 base curve 
did not have a significantly greater 
acceptability rating than the 8.4 
base curve . 
ATIENT PREFERENCE 
FIG 1: Overall patient preference for steep lens over the medium 
lens. No preference between medium and flat. 
12 
10 
8 
6 
4 
2 . 
0 
8.48. 
BASE CURV 
FIG 2: A practitioner fitting preference will gtven to the steep lens of 
both groups. 
1 7 
10 
8 
6 
4 
2 
0 
FIG 3: Fit Acceptability - Using an optimal/acceptable/poor scale, a 
greater number of each groups' steeper lenses ranked higher. 
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FIG. 4: Fit Rating - In within-group comparisons, a greater number 
of the steeper lenses achieved a higher fit rating score. 
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DISCUSSION: 
The results of this study suggest that a hydrogel lens of a 
steeper. base curve may be a wise choice for Japanese eyes. Each 
comparison between a steeper verses flatter base curve on our 
Japanese subjects resulted in the steeper base curve as the better fit. 
These results differ from a previous study on predominantly 
Caucasian subjects at the same center.6 Of the 42 subjects in that 
study, there was an overwhelming patient preference, (93%) for the 
flatter base curve (8.7) over the steeper base curve (8.4 ). In that 
study, subjects complained of instability of vision with the steeper 
lens and overall preference of the flatter of the two base curve 
choices. 
This trend toward the steeper base curve can be attributed to 
several differences in corneal topography of the Japanese eye. 
Shape factor may have been a factor although we found it to be 
statistically insignificant between base curve comparisons. However, 
in comparing the mean shape factor of +0.16 of the normal 
population4 with the Japanese subjects' mean shape factor of +0.175, 
suggests a faster rate of peripheral flattening which would seem to 
bias a flatter rather than a steeper fit. Therefore, we must look at 
other hypothetical reasons to explain why the steeper base curve 
resulted in a better fit. 
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The corneal-scleral junction is another factor that has been 
cited m previous studies to be a variable in the fit of a soft contact 
lens fit. In Gaggioni's, "Das Corneo-Skleral Profil," he stated that a 
soft contact lens covers not only the cornea, but also a large area of 
the sclera and the entire limbal area. For example, a lens of a 15 mm 
diameter lies with almost 50% of its surface on the sclera. 8 Thus, the 
sclera and its junction with the cornea may strongly influence a lens 
fit. He also stated that there are five basic forms of the corneo-
scleral profile line formed by the cornea and sclera (See Figure 1). It 
may be hypothesized that there is a difference between the 
Caucasian and Japanese corneo-scleral profile line. 
Other factors that may influence the need for a steeper base 
curve fit for the Japanese eye are smaller palpebral apertures and 
possibly tighter lid forces. As measured in previous studies, the 
average Japanese eye has smaller horizontal and vertical aperture 
measurements than the normal Caucasian population.3 It can be 
hypothesized that a smaller palpebral aperture could influence the 
contact lens fit. One such way is through negative pressure, a means 
whereby an inner elastic force of a soft contact lens reduces the 
pressure and increases the tear volume between the lens and the eye 
in response to the lids pressure and release as in the case of an 
eyeblink.8 
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Since the common Japanese eye also has epicanthal folds, lid 
pressure may also be a variant. Measurement of lid pressure has 
been attempted, however, no studies have yet been done to compare 
the differences epicanthal folds may have on lid pressure and the 
resulting contact lens fit.9 
In future studies, to determine the specific factor which 
promotes the tendency towards a steeper base curve fit, a more m 
depth assessment of the corneal-scleral junction and lid pressure 
may provide valuable information in determining the main forces 
influencing the uniqueness of the fitting criteria of the Japanese and 
perhaps other oriental eyes. 
Figure 1: The 5 basic forms of the Corneo-scleral profile 7 
1 = flowing/convex 
2 = flowing/tangential 
3 = sharp/convex 
4 = sharp/tangential 
5 = concave 
21 
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PATIENT SURVEY: 
NAME DATE 
1) How would you rate your RIGHT lens for:? 
Excell~nt PQor 
Comfort 5 4 3 2 1 
Clarity Of VISIOn 5 4 3 2 1 
Stability of vision 5 4 3 2 1 
2) How would you rate your LEFT lens for:? 
Excellent Poor 
Comfort 5 4 3 2 1 
Clarity of VISIOn 5 4 3 2 1 
Stability of vision 5 4 3 2 1 
3) How easy is your RIGHT lens to HANDLE? 
Extremely Extremely 
Eas:y Difficult 
Inserting 5 4 3 2 1 
Removing 5 4 3 2 1 
Determining inside out 5 4 3 2 1 
Overall Handling 5 4 3 2 1 
4) How easy is your LEFT lens to HANDLE? 
Extremely Extremely 
Eas:y Difficult 
Inserting 5 4 3 2 1 
Removing 5 4 3 2 1 
Determining inside out 5 4 3 2 1 
Overall Handling 5 4 3 2 1 
5) Overall, how SATISFIED were you with the lens on your RIGHT EYE? 
Very Extremely Somewhat Somewhat Dissatisfied Extremel:y Dissatisfied 
2 3 4 5 
Why do you say that? ______________________ _ 
6) Overall, how SATISFIED were you with the lens on your LEFT EYE? 
Very Extremely Somewhat Somewhat Dissatisfied Extremely Dissatisfied 
1 2 3 4 5 
Why do you say that? ______________________ _ 
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LENS CARE INSTRUCTIONS 
5-1-92 
We'd like to thank you for your participlation on our contact lens study and 
offer our sincere apologies for the long delay in getting your lenses to you. 
LENS CARE INSTRUCTIONS 
*Your lenses have been prescribed for daily wear only. Maximum wearing 
time should be 12-15 yours per day. 
* These lenses are intended for frequent replacement. While a 1 month 
replacement schedule is recommended, you may be able to extend that interval 
to 3 months---if you add the enzymatic cleaning step to your 
regimen(see instructions on the next page). If you continue to replace your 
lenses on a 1 month schedule, you may not need to use the enzymatic cleaner. 
*Follow-up visits are required every 6 months for patients wearing lenses 
on a daily wear basis, in addition to the annual ocular health examination. If 
you have purchased our care agreement, all these, and other contact lens 
visits are included in the agreement. If you arc not covered by the agreement, 
you will be charged $30 per contact lens visit, and $48 for a full exam. 
********************************************************** 
*Lens Care Regimen (Read this carefully please!!!): 
1. Each night, take your lens out and gently rub each lens with the 
ReNo multipurpose solution. 
2. Then, rinse thoroughly with the ReNu multipurpose solution. 
3. Last, store the lenses in the case with the ReNu multipurpose 
solution. 
********************************************************** 
*When you need to purchase more solution, be sure to buy the ReNu 
MULTIPURPOSE Solution, not the ReNu saline. 
*If you are wearing your lenses longer than 1 month between 
replacements, you will need to enzyme them every 1 or 2 weeks to remove 
the protein buildup which forms. The Enzyme tablets are included in the ReNu 
Compliance pack you received with your lenses. 
********************************************* 
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*Enzymatic Cleaning Step: 
1. Following cleaning and rinsing, simply fill the vials to the line with 
ReNu Multipurpose solution and drop your lens in the appropriate vial 
(marked R-right or L-left). 
2. Add one enzymatic tablet to each vial. 
3. The lenses should be left in this vial at least 15 minutes and can 
stay as long as overnight. 
4. Make sure to five the lenses a good rub and rinse with 
Multipurpose solution following the enzyme treatment. 
Some patients who replace their lenses on a monthly basis may still need to 
enzyme every week or two to keep their lenses clean. Ask your eye care 
practitioner if you have a question about the need for enzyme treatments. 
*If you have any question or concerns, don't hesitate to call us: 
1. Nancy Greytak- 357-1109 
2. Claudine Kawabata- 357-0531 
3. Fay Tanaka- 359-5409 
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